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Abstract
The Collective Experience of Empathic Data Systems (CEEDs) project aims to offer a solution to the data deluge problem.
With theoretical foundations in consciousness, information processing and creative discovery, the project proposes to develop a
data analysis tool that harnesses and interprets the unconscious processes that influence our understanding of the world. Implicit
reactions to immersive multimodal representations of large data sets will be used to guide a user’s exploration of those data and
support learning, understanding and discovery of new patterns that might otherwise be undetected using standard analysis tools.
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1. The problem: Finding meaning in large and complex datasets
Finding meaning in larger and more complex data sets is becoming more and more challenging for experts. This
phenomenon, often referred to as “the data deluge”, has led scientists to use statistical techniques to reduce multi-
dimensional data to low dimensional constructs to find meaning in data. This simplification process raises the risk
that scientists fail to discover subtle relationships in data within and across datasets. Attempts to capitalize on fully
multidimensional datasets are further limited by the traditional representation tools available (e.g., 2D graphs).
2. CEEDs: a Solution?
As a solution to these problems, the Collective Experience of Empathic Data Systems (CEEDs) project [1] intends
to develop a virtual/mixed reality based system (Fig. 1) that provides a tool to improve humans’ creative abilities to
interactively experience, process and understand large, complex data sets.
Interaction technologies are most commonly based on explicit user input (e.g., mouse control of a computer).
However, some authors have asserted that declarative understanding manifest in our explicit responses is merely a
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conference organizers and published by Elsevier B.V. Open access under CC BY-NC-ND license.post-hoc rationalization [2], suggesting that implicit factors support our understanding of reality [3]. In our everyday
experience of the world, only a small subset of sensory input reaches conscious awareness, yet the remainder is still
processed by the brain. For this reason, in addition to using interaction technologies based on explicit user input (e.g.,
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[Fig. 1. Example of the CEEDs virtual reality based system.
esture, verbal responses/speech, motion and manipulation of tangible representations), CEEDs plans to derive indices
f unconscious processing such as heart rate, skin conductance (arousal) and brain activity. Unobtrusive multi-modal
earable technologies will be used to collect such responses. Constructs such as interest, attention, rule violation,
ntensity of experience, emotional response, and preference will be inferred from users’ implicit and explicit responses
o data based on an understanding of their neural and physiological correlates. These correlates will be identified through
mpirical research conducted to develop an explicit model of consciousness. This in turn will inform a computational
odel which will be deployed as the ‘CEEDs Sentient Agent’. This will, in effect, guide users in their data explorations
upporting discovery of new meaning (patterns) in the datasets by using different interaction modes.
Individuals’ pattern detection abilities will be augmented by linking multiple users together, creating a collective
iscovery system. CEEDS will validate its approach and effectiveness at both scientific and technological levels through
number of real world applications in domains including archaeology, neuroscience, history, and commercial (retail)
ontexts.
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